To improve text quality in higher education, training writing strategies (i.e., text structure application, summarization, or language use) and provision of feedback for revising (i.e., informative tutoring feedback or try-again feedback) were tested in combination. The aim was to establish whether first, strategy training affects academic writing skills that promote coherence, second, whether undergraduates and postgraduates benefit differently from feedback for revising, and third, whether training text structure application strategy in combination with informative tutoring feedback was most effective for undergraduates' text quality. Undergraduate and postgraduate students (N = 212) participated in the 2-h experimental intervention study in a computer-based learning environment. Participants were divided into three groups and supported by a writing strategy training intervention (i.e., text structure knowledge application, summarization, or language use), which was modeled by a peer student in a learning journal. Afterward participants wrote an abstract of an empirical article. Half of each group received in a computer-based learning environment twice either try-again feedback or informative tutoring feedback while revising their drafts. Writing skills and text quality were assessed by items and ratings. Analyses of covariance revealed that, first, text structure knowledge application strategy affected academic writing skills positively; second, feedback related to writing experience resulted in higher text quality: undergraduates benefited from informative tutoring feedback, postgraduates from try-again feedback; and third, the combination of writing strategy and feedback was not significantly related to improved text quality.
. Writing strategies can help learners to control and modify their efforts to master the writing task (Bereiter and Scardamalia, 1987) . Feedback for improving writing provides information about the adequacy of the writing product (Graham and Perin, 2007) . On the other hand, feedback that interrupts the writing process might be inhibitive (Corno and Snow, 1986) . Feedback that is administered adaptively to the current level of needs, can aim to increase the learner's efforts to reduce the discrepancy between actual and desired performance (Hattie and Timperley, 2007; Shute, 2008) . In terms of writing strategies, research pointed out that writers who use summarization strategies can retrieve information to generate new texts and that writers who use text structure strategies can find and assign information (Englert, 2009; Kellogg and Whiteford, 2009 ). In terms of feedback, research pointed out that feedback should be aligned to writing experience (Shute, 2008) . Despite the large body of research on writing strategies (Graham and Perin, 2007; Graham et al., 2013) and on feedback (Hattie and Timperley, 2007; Nelson and Schunn, 2009) , little is known about the specific combination of training to apply text structure knowledge or summarization and feedback with different degree of elaboration in higher education. However, we do know that training to apply text structure knowledge as cognitive writing strategy in combination with training to self-monitor the writing process as metacognitive writing strategy can be beneficial for undergraduates' writing skills and text quality (Wischgoll, 2016) . Furthermore, we know that feedback received from outside the self can induce metacognitive activities (Butler and Winne, 1995) . Thus, feedback to monitor the writing process is expected to be another means to foster text quality in combination with training a cognitive writing strategy.
The present study investigated the effects of cognitive writing strategies on academic writing skills and of feedback to foster monitoring the writing process on undergraduates' and postgraduates' text quality. The application of academic writing strategies such as summarization strategy and text structure knowledge application strategy help the writer to connect information units to generate a text that is easy to follow. Feedback related to practice aims to support the writer in monitoring the writing process while he or she is applying writing strategies. Accordingly, feedback provided in this study is deemed to be metacognitive in nature. (For an overview please see Table 1 .)
Observing and Practicing as Means to acquire Writing skills
To train writing skills, Kellogg (2008) recommends both learning by observing and learning by doing. He claims that these two training methods complement each other if they are administered in appropriate proportions.
Learning to write by observing is an often practiced method (Rosenthal and Zimmerman, 1978; Bandura, 1986 Bandura, , 1997 Schunk, 1987 Schunk, , 1991 , which can be administered by observing a mastery model or a coping model. Zimmerman and Kitsantas (2002) showed that college students improved strongly by observing a coping model who was struggling to deal with challenges. Furthermore, Braaksma et al. (2004) demonstrated that learners improved through cognitive and metacognitive activities such as observing, evaluating, and reflecting on activities while they were observing the model.
Learning to write by doing follows on from observational learning. To develop writing skills, Kellogg (2008) recommends a combination of observational learning and practice with gradually fading support, such as the model of cognitive apprenticeship (Collins et al., 1989) , the sociocognitive model (Schunk and Zimmerman, 1997) and especially for writing development, the Self-Regulated Strategy Development framework (Graham, 2006) .
establishing coherence Promotes Text Quality
Coherence and cohesion are criteria to estimate text quality (Witte and Faigley, 1981) . Coherence refers to the mental representations about the situation presented in the text that readers can form depending on their skills and knowledge and related to surface indicators in the text. It is generated by psychological representations and processes (Witte and Faigley, 1981; Graesser et al., 2004) . Cohesion as it refers to surface indicators of relations between sentences is a text characteristic (McNamara et al., 1996) . Lexical and grammatical relationship supports the reader to find and interpret main ideas and to connect these ideas to higher information units (Witte and Faigley, 1981; Graesser et al., 2004) . Readers can understand a coherent text that lacks cohesion, as they construct a mental representation for the situation (Witte and Faigley, 1981; Graesser et al., 1994 Graesser et al., , 2004 .
In terms of promoting text quality, writing a text requires the establishment of coherence by relating different information units (Sanders et al., 1992; McNamara et al., 1996) . Characteristically, the interpretation of the related segments provides more information than is provided by the sum of the information units taken in isolation (Sanders et al., 1992; Sanders and Sanders, 2006) . Once the information units are related to a coherent text, readers can understand the text's message (Van Dijk and Kintsch, 1983) . The more coherently a text is written, the more easily readers can understand it (McNamara et al., 1996) . Therefrom the focus for analyzing text quality in this study is reasoned in coherence.
To establish coherence, Spivey (1990) postulates that academic writing involves strategies of organizing, selecting, and connecting. Training a text structure knowledge application strategy or a summarization strategy seems to be a promising means to achieve this: summarization includes intensively reading, selecting main ideas, and composing sentences to generate a coherent text (Kellogg and Whiteford, 2009) . Text structure knowledge fosters systematically reading to find propositions, which facilitate composing a coherent text (Englert, 2009 ). Furthermore, receiving feedback while revising can facilitate the writing process if it is aligned to writing experience (Shute, 2008) and can, thus, promote text quality in terms of coherence.
interplay of cognitive and Metacognitive support to become an academic Writer Especially in higher education, the interplay of cognitive and metacognitive support is important for mastering complex tasks such as academic writing . Research has shown that the combination of cognitive and metacognitive support is a promising means to foster learners' writing development (MacArthur et al., 2015; Wischgoll, 2016) . Cognitive support can be administered by modeling writing strategies, enabling the learner to observe when and how a certain activity can be accomplished. Metacognitive support can be administered by giving feedback in the writing process, deliberately accompanying learners while they are monitoring their writing process.
Facilitating the Writing Process through Cognitive Writing Strategy Training
Improving text quality in academic writing can be supported by training a text structure knowledge application strategy or a summarization strategy. The former supports the writer in relating main propositions via a genre-based structure that provides some kind of schema to fill in. The latter supports the writer in relating main propositions by selecting and organizing information units.
Text structure knowledge is closely related to reading comprehension and writing performance (Hiebert et al., 1983) . On the one hand, the structure of a text helps readers to easily find what they are looking for; on the other hand, the text structure helps writers to coordinate ideas and intention. Englert (2009) confirmed the importance of text structure knowledge training for writers to organize the writing process. Practice supports writers in using the text structure to find information and in assigning their ideas to the corresponding text sections (Englert and Thomas, 1987) . The type of text structure also influences reading and writing performance (Englert and Hiebert, 1984) . The empirical research article is a frequently used genre in academic writing, which enables the research community to receive research-relevant information in a concise but elaborated style (Kintsch and Van Dijk, 1978; Swales, 1990) . As the structure is expected and shared in the scientific community, it helps the main propositions of the empirical research article to be developed and arranged. Hence, the text structure supports the reader in following and understanding a text.
In empirical research articles, information from other texts is typically reproduced, and the selection of this information requires summarization skills. Expert writers select such information from different text sources and use it to invent a new text with derived, new information units (Spivey, 1990) . For this purpose, expert writers delete redundant information, generalize connected propositions, and construct topic sentences organize information (Van Dijk and Kintsch, 1983) . In a study on paraphrasing expository texts, junior college students were able to delete redundant information but displayed significant deficits in generalization and construction (Brown and Day, 1983) . On the other hand, Hidi and Anderson (1986) found that experienced writers when writing summaries selected information in a constructive way, by emphasizing an intended message of the text. Summarizing and developing a main thread makes it easier for readers to follow and to understand their writing (Graesser et al., 1994; Li, 2014) .
As expert writers are able to use stored writing strategies which novice writers are yet to learn, expert and novice writers revise their texts differently (Sommers, 1980; Hayes, 2004; Chanquoy, 2008) : expert writers detect more problems of a text that are related to content and structure and are able to pay heed to the target audience while revising their text (Hayes et al., 1987) . Novice writers detect mainly surface errors and focus primarily on the word and sentence level (Sommers, 1980; Fitzgerald, 1992; Cho and MacArthur, 2010) .
In sum, facilitating writing through training strategies to apply summarization or text structure knowledge should be conducive for less experienced academic writers whereas more experienced writers might already rely on stored writing strategies.
Facilitating the Monitoring of the Writing Process through Feedback
To help writers to improve their texts and to develop their writing skills, besides training writing strategies support can also be provided as feedback aligned to the current level of experience (Kellogg, 2008) . Shute (2008) reports several types of feedback that differ in the degree of elaboration, for instance try-again feedback with no elaboration, and informative tutoring feedback with intensive elaboration. Try-again feedback points out that there is a gap between current and desired level of performance and offers him or her a further opportunity to work on the task (Clariana, 1990) . Informative tutoring feedback is seen as the most elaborated form of feedback. It encompasses evaluation about the work done so far, points out errors, and offers strategic hints on how to proceed. In this process, the correct answer is usually not provided (Narciss and Huth, 2004) .
The type of feedback influences learners differently depending on their writing experience. Hanna (1976) showed that lowability learners benefited more from elaborated feedback than from feedback that provides information about the correctness of the work produced so far. Similarly, Clariana (1990) found that elaborated feedback produced the highest scores for low-ability students, and try-again feedback the lowest. For high-ability learners, Hanna (1976) found the most benefit from feedback without elaboration, such as verification of the work produced so far. Furthermore, his findings indicate that high-ability learners benefit from working at their own pace; and consequently, feedback should not interrupt the work progress. Hence, feedback for high-ability learners should not be elaborated when it is given during the work process (Clariana, 1990) .
The results of the aforementioned studies indicate that highability and low-ability as well as novice and experienced learners should be treated in different ways. Whereas low-ability and novice learners benefit from support and explicit guidance during the learning process (Moreno, 2004) , high-ability and experienced learners need freedom to work at their own pace (Hanna, 1976) . Depending on the level of prior knowledge and experience support might be conducive and not. Hence, support should be demanding but not overdemanding for the learner, and provide guidance that meets the learner's needs (Koedinger and Aleven, 2007) . Support that is effective with unexperienced learners but ineffective with experienced learners is called expertise reversal effect (Kalyuga et al., 2003) .
In sum, facilitating writing through feedback should be optimally aligned to writing experience: more experienced writers may need modest feedback while writing, whereas less experienced writers may benefit from feedback that offers some kind of guidance.
Combination of Training a Cognitive Writing Strategy and Receiving Feedback
Several meta-analyses reported about the effectiveness of certain writing activities, such as summarization and monitoring, to improve the acquisition of writing skills and text quality (Graham and Perin, 2007; Kellogg and Whiteford, 2009 ); however, we know little about how the recommended writing activities can be combined effectively for writing development in higher education. In a recent study, Wischgoll (2016) tested the combination of training two writing strategies to improve undergraduates' text quality. She combined the training of one cognitive writing strategy, i.e., text structure application strategy, with training of another cognitive writing strategy, i.e., summarization strategy, respectively, with training a metacognitive strategy, i.e., self-monitoring strategy. Results revealed that undergraduates benefited from training one cognitive writing strategy and one metacognitive writing strategy in terms of text quality more than those who received training with two cognitive writing strategies. This result indicates that combined training of one cognitive and one metacognitive writing strategy can be effective.
The study described here follows the idea that combining support that induces cognitive writing activities and support that induces metacognitive writing activities results in improved text quality. From the studies mentioned in the sections before, we derive that, first, training writing strategies to apply summarization or text structure knowledge can induce cognitive writing activities; second, providing feedback that supports monitoring the writing process to establish coherence can induce metacognitive writing activities.
The Present Study
The first aim of this study was, first, to analyze whether the training of writing strategies affects academic writing skills; more specifically we analyzed first, whether text structure knowledge application strategy training affects the skill to use genre specific structures to find and assign information, and second, whether summarization strategy training affects the skill to reduce text content while maintaining coherence.
Second, it was assumed that undergraduates benefit from receiving informative tutoring feedback after training to apply text structure knowledge more than from receiving informative tutoring feedback after training summarization or language use; more specifically, that feedback during text revision affects undergraduates' and postgraduates' text quality differently. We assumed that undergraduates benefit from informative tutoring feedback because it provides guidance while writing, and that postgraduates benefit from try-again feedback because it does not interrupt the application of already acquired writing skills.
Third, it was assumed that undergraduates benefit more from training to apply text structure knowledge and receiving informative tutoring feedback concerning text quality than undergraduates who trained summarization strategy or language use strategy and received informative tutoring feedback.
We also assessed self-efficacy and motivation to discern whether the intervention was accepted by the participants and whether all treatment groups were equally motivated.
The following hypotheses were tested:
H1a Training the text structure knowledge application strategy or the summarization strategy affects the acquisition of academic writing skills more than training the language use strategy (cognitive writing strategy hypothesis). H1b Training the text structure knowledge application strategy affects the skill of using genre specific structures to find and assign information more than training the summarization strategy or the language use strategy (text structure strategy hypothesis). H1c Training the summarization strategy affects the skill of reducing text content while maintaining coherence more than training the text structure knowledge application strategy or the language use strategy (summarization strategy hypothesis). H2a Undergraduates benefit from receiving informative tutoring feedback more than from receiving try-again feedback in terms of text quality of the abstract. Academic writing skill, coherence skill, text quality of the draft, reducing text while revising, and adding relevant information while revising are assumed to influence the text quality of the abstract (undergraduates' hypothesis). H2b Undergraduates and postgraduates benefit differently from feedback while revising concerning text quality of the abstract (level of graduation hypothesis). H3 Undergraduates benefit more from receiving informative tutoring feedback after training to apply text structure knowledge concerning text quality of the abstract than from receiving informative tutoring feedback after training the summarization strategy or training the language use strategy. Academic writing skill, coherence skill, text quality of the draft, reducing text while revising, and adding relevant information while revising are assumed to influence the text quality of the abstract (combination hypothesis).
MaTerials anD MeThODs

Participants and Design
Data were analyzed from 212 German-speaking students (nfemale = 184, nmale = 28). The sample included 179 undergraduate (nfemale = 157, nmale = 22) and 33 doctoral students (postgraduates; nfemale = 27, nmale = 6) who were majoring in educational sciences (n = 32), psychology (n = 74), or teacher education (n = 96) from the University of Freiburg (n = 90) and the University of Education of Freiburg (n = 122) in Germany. The mean age was 24.5 years (SD = 4.5).
The study was advertised with flyers on which the study was offered as a training course on writing academic articles. The course consisted of one session and was not part of participants' study program. Researchers and participants were not in a relationship of dependency. All participants were aware of taking part in a research project and volunteered to participate. They could either fulfill part of the study program's requirement to participate in empirical studies or receive 15 Euro per person for participation. The examiner handed out the financial reward in the laboratory after the experiment. Before beginning the experiment, the participants read a standardized explanation about ethical guidelines and provided written informed consent. Participants who declined to provide the informed consent were offered to withdraw from the experiment and still receive the financial reward. None declined or withdrew from the experiment. All data were anonymously collected and analyzed. All participants provided written informed consent for their collected data to be used anonymously for publications. All participants were informed about their results that they could identify via their personalized code. In addition, from references were offered to help them train their specific academic writing deficits.
Participants were randomly assigned to one of the three conditions of our experimental pre-posttest intervention study: all groups were basically instructed about the structure of an empirical article. Following, one experimental group (N = 71) received a training on how to apply text structure knowledge, the second experimental group (N = 70) received a training on summarization, the control group (N = 71) received a training on language use. In addition, half of each group received either informative tutoring feedback or try-again feedback directed at the writing process.
Procedures
The experiment was conducted in a 2-h session in a university laboratory. Each participant enlisted for one date. In the session, all participants managed their time individually in a computerbased learning environment without interacting with other participants. Via the computer-based learning environment, all instructions were executed in writing, and all participants' contributions were stored. The participants were randomly assigned to the treatment conditions in nearly equal numbers. Participants were not informed about the nature of their condition. The procedures of the study are presented in Figure 1 .
The experiment consisted of two phases: modeling phase and deliberate practice phase. Before the modeling phase, demographic data and self-reported prior knowledge about text structure were assessed. The participants were also tested on academic writing skill as well as on self-efficacy. Following the modeling phase, the participants were tested on their current motivation, and retested on self-efficacy and academic writing skill. Before and after the deliberate practice phase, the participants were tested on coherence skill.
In the modeling phase, the participants were randomly assigned to one of three conditions of the experimental preposttest intervention study. They received basic training on how an empirical article is structured, after which they received writing strategy training according to their condition (i.e., training to apply text structure knowledge application strategy, text summarization strategy, or language use strategy). The training sessions were presented by a peer model in written learning journals, which the participants read at their own pace. The peer model illustrated and exemplified her own writing experience. She demonstrated aspects where she struggled and offered strategies to master the writing process effectively. In this phase, the participants were not allowed to take their own notes for two reasons: (1) control of time consumption and (2) control of elaboration depth.
In the deliberate practice phase, the participants were asked to write an abstract of an empirical research article. To this aim, all participants were presented with a cartoon about advantages and disadvantages of wearing school uniform. To produce the single text sections (theoretical background, research question, methods, results, and implications), the participants received instructions (e.g., ask a critical question that you want to check in your study) and collected their ideas in the computer-based learning environment. Subsequently, for the writing process half of each group was assigned to the try-again feedback condition and half to the informative tutoring feedback condition. After the peer model provided feedback, the text written so far was presented in the computer-based learning environment for revising.
Feedback was twice provided by the peer model: first, after the participants collected ideas, and second, after the participants wrote a draft of the abstract.
Materials
Learning Journal
All participants read a learning journal that was presented in a computer-based learning environment by a peer model. For each writing strategy (i.e., text structure knowledge application strategy, text summarization strategy, and language use strategy), the peer model described when the strategy is useful and how the strategy can be applied; she then summarized the strategy and offered prompts for each strategy to master the writing challenge as follows.
The learning journal text structure knowledge application strategy focused on the use of text structure knowledge: (1) what the text is about, (2) what is already known about the topic, (3) how the research was done (please see exemplarily Figures 2-4), (4) which research results were found and how the authors reached them, and (5) what these results mean and which conclusions can be drawn.
The learning journal text summarization strategy focused on selecting and assigning text information: (1) how the topic is embedded in the research field, (2) which passages of a text should be selected and how they should be selected, (3) how to reduce information and redundancies, (4) how to choose keywords, and (5) how to write one's own text.
The learning journal language use strategy focused on the communication in the science community: (1) what is the intention for communicating in a scientific community, (2) how can the writer prevent misunderstandings (i.e., consistency), (3) how can the writer show objectivity, (4) when and how are "I" formulations used, and (5) when and how are "we" formulations used?
Feedback
All participants received a standardized feedback (i.e., try-again feedback or informative tutoring feedback) provided by the peer model for the first and the second revision, that is, before they transformed their ideas into a text, and before they finalized their abstract. Both types of feedback focused on monitoring the writing process: informative tutoring feedback provided concrete advices, whereas try-again feedback intended to rely on stored writing plans.
The informative tutoring feedback focused on giving concrete advice regarding writing deficits that are typical for beginning academic writers: (1) delete all redundancies from the text; (2) add information that makes the text easier to understand; and (3) revise the text to develop a whole unit by connecting sentences. For the second revision, the participants received an additional prompt to consider the readers' perspective.
The try-again feedback focused on encouraging the participants to proceed. The participants received twice the prompt "Please revise the text you have written so far. "
Measures
Academic Writing Items
To assess academic writing skills we used a short-scale of an earlier study (Wischgoll, 2016) . The items were selected to assess writing skills, which support the development of a wellstructured and informative text (i.e., text structure knowledge, application of text structure knowledge, and reduction of text content). One item captured the knowledge about the structure of an empirical article; the participants were asked to arrange headings. Five items captured the skill of applying text structure knowledge; for instance, the participants were asked to assign typical phrases to text sections such as methods or discussion and to give reasons for their decision. Four items captured the skill of reducing text content; the participants were asked, for instance, to name four keywords to adequately express the message of a text.
Coherence Items
Six items were developed to assess the writing skill coherence, which involves establishing meaning in a short passage. For instance, participants were asked to delete a superfluous sentence in the text or fill a gap in the text according to the provided annotation, such as an argument or an example.
Two experienced researchers who have been publishing and reviewing research articles for several years assigned all academic writing skill items to one of the contexts (text structure knowledge, application of text structure knowledge, and reduction of text content). The interrater reliability was excellent [ICC(31) = 0.80] (Fleiss, 2011) . Four similarly experienced researchers judged the content validity of the coherence skill items, with an excellent interrater reliability [intraclass correlation coefficient ICC(31) > 0.90] (Fleiss, 2011) .
For all writing skill items, participants' written answers were rated as correct or incorrect. To ensure reliability of the rating system, two raters conducted the rating independently, and a high level of interrater agreement was achieved [intraclass correlation coefficient ICC(31) > 0.80] (Fleiss, 2011) . Disagreement was resolved by discussion in all cases.
Overall Text Quality
Overall text quality was measured for the text written so far at three time points: first, the text after the participants had collected ideas as prompted according to each text section; second, the text after they had written their draft; and third, the text after they had revised their draft and finalized their abstract. Each time, the text quality was rated on a 7-point scale (1 = disastrous, 7 = excellent) adapted from Cho et al. (2006) as an overall quality (see Wischgoll, 2016) . The measurement was conducted after the experiment was completed. A student project assistant received about 10 h of training on the quality rating scale, which included practicing the judgment and discussing 40 cases. The abstracts were rated independently, with the research assistant and project assistant being unaware of the participants' experimental condition and identity. A further 40 abstracts, 19% of the whole sample, were selected to calculate the interrater reliability. The intraclass correlation coefficient was ICC(21) > 0.80, which can be categorized as excellent (Fleiss, 2011) . Disagreement was resolved by discussion in all cases.
Text Content Improvement
Text content improvement was measured in the final abstract in comparison to the draft. We took into account the aspects reducing text while revising and adding relevant information while revising.
(1) Reducing text while revising. We compared the draft and the abstract to find out whether irrelevant and secondary information was omitted while revising. Each text section was rated according to whether or not the text had been reduced and whether or not this decision contributed to the readability of the text. (2) Adding relevant information while revising. We compared the draft and the abstract to find out whether information that fosters the understanding of the text was added. Each text section was rated according to whether or not the text had been extended and whether or not this decision contributed to the readability of the text.
additional Measures
Self-Efficacy
The self-efficacy scale focusing on academic writing was constructed using eight items according to the guide for constructing self-efficacy scales (Bandura, 2006) . The main aspects of academic writing skills, that is, application of text structure knowledge and reduction of text content, were taken into account. Participants were asked to rate how certain they were that, for example, they "can find certain information in an empirical research article" or "can find a precise and concise title for my Bachelor thesis. " For each written description, they rated their confidence from 0% (cannot do it at all) to 100% (highly certain I can do it) in 10% increments. The scale was administered before the modeling phase (Cronbach's alpha = 0.87) and after the modeling phase (Cronbach's alpha = 0.88). This scale was used to check the responsiveness to the treatment.
Motivation
The following three reduced subscales of the Questionnaire on Current Motivation (Vollmeyer and Rheinberg, 2006) were used to measure how motivated the participants were to develop their writing skills: challenge (five items; Cronbach's alpha = 0.74), probability of success (two items; Cronbach's alpha = 0.79), and anxiety (three items; Cronbach's alpha = 0.73). The participants were asked to estimate their current motivation in relation to their academic writing development, rating each written description on a 7-point scale from 1 (not true) to 7 (true). The scale was administered after the modeling phase to check for differences between the treatment groups with regard to practicing writing. 
academic writing skills (10 items)
Text structure knowledge application skills (5 items) summarization skills (4 items)
Text structure knowledge (1 item) (Cohen, 1988) ] was used. Normal distribution could be assumed for all analyses. To test the hypotheses, analyses of covariance (ANCOVA) were calculated. In terms of testing the acquisition of academic writing skill (hypotheses 1a, 1b, and 1c), we controlled prior knowledge (H1a: pretest outcome on academic writing skills, H1b: prior knowledge of text structure knowledge application, H1c: prior knowledge of summarization skills); in terms of testing text quality (hypotheses 2a and 3), we additionally controlled text quality of the draft and changes in the text (reducing text while revising and adding relevant information while revising); in terms of testing the difference between undergraduates' and postgraduates' text quality, a two-way ANCOVA with level of graduation and feedback as independent variables was calculated. Planned contrast was calculated with t-tests to gain information about the specific treatment conditions.
Pre-analysis
Prior Knowledge about Text Structure
No differences were found across the conditions concerning "knowing the text structure of an empirical article" (item 1), F(2, 209) = 0.64, p = 0.53 and "arranging the headings of the text sections" (item 2), F(2, 209) = 0.18, p = 0.83.
Academic Writing Skills
Academic writing skills were differentiated into text structure knowledge application skills and summarization skills. In the pretest, no significant differences were found across the conditions for academic writing skills, F(2, 209) = 0.35, p = 0.70, text structure knowledge application skills, F(2, 209) = 0.53, p = 0.59, and summarization skills, F(2, 209) = 1.38, p = 0.25. Table 2 shows the means and SDs for the pretest and posttest in each condition. The average pretest percentage for academic writing skills in the three conditions ranged from 45.2 to 47.5%, implying that the participants had some, but not a great deal of knowledge about academic writing skills. With respect to the subscales of the pretest, the average scores ranged from 32.1 to 37.2% for text structure knowledge application skills, and from 53.1 to 58.3% for summarization skills. Table 3 shows the means and SDs for undergraduates and postgraduates. These results indicate that the participants had only sparse knowledge about text structure and its application, but quite good knowledge about text summarization.
Significant differences in the pretest were found between undergraduates and postgraduates for academic writing skills, t(210) = −12.12, p < 0.001, r = 0.85, text structure application skills, t(210) = −10.88, p < 0.001, r = 0.55, and summarization skills, t(210) = −5.87, p < 0.001, r = 0.63. As postgraduates outperformed undergraduates, the results confirm the expectations about the difference in writing experience between novice and experienced writers.
Coherence Skill
In the pretest, no significant differences were found across the conditions, Table 4 for means and SDs.
Text Quality
In the collection of ideas, postgraduates significantly outperformed the undergraduates in text quality, t(210) = −2.83, p = 0.007, r = 0.40 and in the draft, t(210) = −3.13, p = 0.003, r = 0.42. Table 3 shows the means and SDs for undergraduates and postgraduates.
Motivation
A MANCOVA was calculated to assess whether there was a difference in motivation between the treatment groups. Using Pillai's trace, no significant effect of interest, probability of success, and anxiety, V = 0.033, F(6, 416) = 1.17, p = 0.32, was found.
Self-Efficacy
A dependent t-test was calculated to assess the responsiveness to the treatment; a strong, significant effect was found [t(211) = −9.03, p < 0.001, r = 0.53]. The participants experienced significantly higher self-efficacy after the treatment (Mpost = 64.79, SDpost = 11.63) than before (Mpre = 59.58, SDpre = 12.39). 
Overall text quality max. 
Main analyses
Hypothesis 1a, strategy hypothesis, proposed that training the text structure knowledge application strategy or the summarization strategy affects the acquisition of academic writing skills more than training the language use strategy. An ANCOVA was calculated using pretest outcome on academic writing skills as control variable. The results show a significant difference between the treatment groups concerning the acquisition of academic writing skills, F(2, 208) = 5.13, p = 0.007, η p 2 0 05 = . . The academic writing skills in the pretest were significantly related to final academic writing skills, F(1, 208) = 232.20, p < 0.001, η p 2 0 53 = . . Planned contrasts revealed that acquisition of academic writing skills was significantly lower in the language use group (i.e., control group) than in the group that received text structure knowledge application strategy training, t(208) = 3.16, p = 0.002, η p 2 0 05 = . , and the group that received summarization strategy training, t(208) = 2.02, p = 0.045, η p 2 0 02 = . . Hypothesis 1b, text structure strategy hypothesis, proposed that training the text structure knowledge application strategy affects the skill of using genre specific structures to find and assign information more than training the summarization strategy or the language use strategy. An ANCOVA was calculated using pretest outcome on prior knowledge of text structure knowledge application as control variable.
The results do not show a significant difference between the three groups concerning the acquisition of text structure knowledge application skills, F(2, 208) = 2.47, p = 0.09. Planned contrasts revealed that acquisition of text structure knowledge application skills was significantly higher in the group that received training to apply text structure application knowledge than in the group that received training to apply language use, t(208) = 2.16, p = 0.03, η group 2 0 02 = . . No significant differences were found between the group that received summarization training and the group that received training in applying text structure knowledge, t(208) = 1.53, p = 0.13. The third variable, prior knowledge of text structure knowledge application [F(1, 208) = 178.75, p < 0.001, η p 2 0 46 = . ], was significantly related to acquisition of text structure knowledge application skills.
Hypothesis 1c, summarization strategy hypothesis, proposed that training the summarization strategy affects the skill of reducing text content while maintaining coherence more than training the text structure knowledge application strategy or the language use strategy. An ANCOVA was calculated using pretest outcome on prior knowledge of summarization skills as control variable.
The results do not show a significant difference between the three groups concerning the acquisition of summarization skills, F(2, 208) = 0.13, p = 0.88. Planned contrasts revealed that acquisition of summarization skills was not significantly higher in the group that received summarization strategy training than in the group that received training to apply language use, t(208) = −0.13, p = 0.89. No significant differences were found between the group that received text structure knowledge application strategy training and the group that received summarization strategy training, t (208) Hypothesis 2a, undergraduates' hypothesis, proposed that under graduates benefit from receiving informative tutoring feedback more than from receiving try-again feedback in terms of text quality of the abstract. Furthermore, it was assumed that academic writing skill, coherence skill, text quality of the draft, reducing text while revising, and adding relevant information while revising influence the text quality of the abstract. An ANCOVA with text quality of the abstract as dependent variable was conducted. Hypothesis 3, combination hypothesis, proposed that undergraduates benefit more from receiving informative tutoring feedback after training to apply text structure knowledge concerning text quality of the abstract than from receiving informative tutoring feedback after training summarization or training language use. Furthermore, it was assumed that academic writing skill, coherence skill, text quality of the draft, reducing text while revising, and adding relevant information while revising influence the text quality of the abstract. An ANCOVA with text quality of the abstract as dependent variable was conducted. Academic writing skill, coherence skill, text quality of the draft, reducing text while revising, and adding relevant information while revising were considered as third variables. See Tables 2-4 for means and SDs.
The results show no significant difference between the three treatment groups concerning the text quality of the abstract, F(2, 82) = 2.550, p = 0.084. Planned contrasts revealed no significant differences between the group that received informative tutoring feedback after training to apply text structure knowledge compared to the group that received informative tutoring feedback after training summarization, t(82) = −0.685, p = 0.495. However, planned contrasts revealed that text quality of the abstract was significantly lower in the group that received training to apply text structure knowledge compared to the control group that received language use, t (82) 
DiscUssiOn
This study investigated the effects of training the cognitive writing strategies summarization and application of text structure knowledge on academic writing skills, and of feedback for text revision to foster undergraduates' and postgraduates' text quality. Furthermore, it was tested whether training to apply text structure knowledge and receiving feedback for revising fosters undergraduates' text quality significantly.
Concerning the cognitive writing strategy hypothesis, it was found that the groups that received cognitive strategy writing training outperformed the control group in terms of the acquisition of academic writing skills. This effect was found for the group that received the text structure knowledge application strategy training in the zone of desired effects (Hattie and Timperley, 2007) . Furthermore, the finding underlines the importance of prior knowledge in the form of writing experience, as the pretest outcome on academic writing skills explained over 50% of the variance.
More specifically, first, concerning the text structure strategy hypothesis, the group that received training on how to apply text structure knowledge significantly outperformed the control group in terms of using genre specific structures to find and assign information; however, contrary to the assumption, no differences were found between the group that received summarization training and the group that received a text structure knowledge application strategy training. Furthermore, the importance of prior knowledge was confirmed, as it explained around 50% of the variance. Second, concerning the summarization strategy hypothesis, the group that received training on how to summarize a text did not outperform either the control group or the group that received the text structure knowledge application strategy. The importance was confirmed as the pretest outcome on summarization skills explained nearly 30% of the variance. All groups already had high summarization values in the pretest, which increased further in the posttest.
Concerning the undergraduates' hypothesis, the results confirm the findings by Hanna (1976) and Clariana (1990) that novice writers benefit from feedback that offers guidance through a challenging task, as it revealed that the undergraduates benefit from receiving informative tutoring feedback more than from receiving try-again feedback concerning text quality of the abstract. Furthermore, the result pointed out that deleting text and adding relevant information were not related to text quality. This result is in line with findings by Brown and Day (1983) and Hidi and Anderson (1986) who could show that the low text quality of beginning academic writers can be explained by deleting text. However, the finding underlines the importance of text revising and prior knowledge of academic writing skills for text quality of the abstract, as both together explained nearly 20% of variance.
Concerning the level of graduation hypothesis, the result is in line with the findings of Hanna (1976) and Clariana (1990) . Indeed, we extend their findings, as we found an expertise reversal effect (Kalyuga et al., 1998 (Kalyuga et al., , 2003 Kalyuga, 2007) . According to this effect, there is an interaction between the level of writing experience and the effectiveness of different instructional methods. In this sense, feedback that is effective for undergraduates can lose its effectiveness and even have negative consequences for postgraduates and vice versa. The text quality of the abstracts drafted by undergraduates who received informative tutoring feedback was higher than that of the undergraduates who received try-again feedback. On the other hand, the text quality of the abstracts drafted by postgraduates who received tryagain feedback was higher than that of the postgraduates who received informative tutoring feedback. This insight confirms the assumption that support needs to be tailored to the individual learner's writing experience and skills: undergraduates need support in monitoring the writing process to control and regulate developing coherent texts, whereas postgraduates can rely on stored writing plans and writing experience while revising their texts repeatedly. As a consequence, support for postgraduates might begin with elaborated feedback after writing (Shute, 2008) , which is individually aligned and administered (Zimmerman and Kitsantas, 2002) , whereas for undergraduates, elaborated feedback with guidance is already helpful while writing. In both cases, administered feedback should be aligned to the writer's current prerequisites and needs to ensure that the writer is able to apply the feedback.
Concerning the combination hypothesis, the results did show no differences between the three groups. However, in contrast to the group that received a training to apply text structure knowledge text quality of the control group that received a language use strategy training was significantly higher. This result is unexpected. Whereas the combination of training to apply a text structure application strategy and training a self-monitoring strategy was proved as a promising means to foster undergraduates' text quality (Wischgoll, 2016) , the combination of training a text structure application strategy and providing feedback while revising was it not. Rather, the results indicate, first, that feedback for revising is not beneficial for text quality in combination with a cognitive writing strategy such as summarization strategy or text structure application strategy, and second, that feedback for revising might be promising if it is administered in combination with a less complex writing strategy such as language use strategy.
In sum, the results confirm that undergraduates and postgraduates need support in academic writing. According to the findings of this study, support in text structure knowledge application, summarization, and revision should be aligned to the writing experience.
Hence, undergraduates should be prepared to know and apply the text structure of relevant genres. Although most postgraduates in this study were aware of the text structure, they should be encouraged to check their writing in terms of correct application of the text structure. Although both undergraduates and postgraduates reached high values in text summarization skills, the reduction of information in the revision process did not significantly contribute to the text quality. The question arises of what the reasons may be for the lacking efficacy of summarization skills on text quality and how summarization should be trained to be effective for improving text quality.
Generally, first, the results confirm the notion that revision contributes to improving text quality. MacArthur (2012) could define revision as a problem-solving process in which writers detect discrepancies between current and intended level of text quality and consider alternatives. In this study, it became apparent that undergraduates and postgraduates did benefit from feedback that was tailored to their needs in the revision process. Specifically, undergraduates benefited from informative tutoring feedback in terms of higher text quality. The reason for this might be that informative tutoring feedback offered guidance to draw attention on discrepancies between actual and intended level of text quality. Furthermore, from the improved text quality one could conclude that feedback encouraged considering alternatives. Hence, one can see feedback as a suitable means to improve text quality.
Second, the results revealed that feedback that accompanies the writer deliberately while revising does not complement training a certain writing strategy such as text structure knowledge application or summarization strategy in terms of improving text quality. This finding is in contrast to Wischgoll (2016) who could show that training one cognitive and one metacognitive writing strategy results in improved text quality, and thus, confirmed that cognitive and metacognitive strategy training complement each other . However, results revealed that feedback did correspond well with training the language use strategy. One can reason that applying strategies recently learnt and reply to feedback while revising might be overwhelming for beginning academic writers. Writing trainings that are sequenced in this way-training a cognitive writing strategy and receiving feedback while text revision-might lack a phase of consolidation. Thus, one can conclude that feedback should be administered in writing trainings independently to strategy trainings or only in combination with strategies, which are less complex such as the language use strategy.
Third, the study took into account writing performance of undergraduates and postgraduates. Results revealed that depending on the level of writing experience writers benefited from different kinds of elaborated feedback. This finding can be explained by Kellogg's (Kellogg, 2008 ) model of cognitive development of writing skill. He distinguished advanced writers into knowledge transformers and knowledge crafters. Whereas knowledge crafters already can rely on stored writing plans and writing experience, knowledge transformers have still to develop and consolidate these skills. Consequently, support has to be tailored according to writing experience. Thus, results confirmed that writing experience is a crucial indicator for aligning writing support.
The conclusion might be derived that undergraduates benefit from support during text revision as they lack the writing experience to be able to rely on stored writing plans. Feedback that provides orientation in terms of juggling processes of planning, translating, and reviewing helps novice writers to master the demands of writing. On the other hand, if postgraduates receive feedback while writing, they might be "disrupted" in applying these stored writing plans. Thus, postgraduates might benefit from individually tailored feedback after finishing the text to their satisfaction.
Fourth, the results confirm Kellogg's (Kellogg, 2008) notion that observation and practicing is a promising means to improve academic writing skills and text quality. Results pointed out that by observation undergraduates' academic writing skills increased and by practicing writing and revising text quality improved effectively; that furthermore, the instructional design used in this study is suitable for higher education as learners improved efficiently in an even short-time intervention. The learning environment did allow each individual learner to process in his or her own pace. Observation was operationalized by reading learning journals and practicing by writing and revising the own text; thus, learners could emphasize their learning and writing process according to the individual needs. Therefrom one can derive that e-learning courses that offer support to develop single aspects of academic writing such as text structure knowledge or language use might be an attractive proposition for beginning academic writers.
limitations
The presented research is limited by several aspects. First, writing is a complex process and training can only apply single aspects at a time. Further strategies in combination with experience-related feedback might also affect writing skills and text quality. Second, academic writing skill, coherence skill are multifaceted and in some ways related, which makes the assessment challenging. To meet these requirements, the instruments need further refinement respectively further instruments need to be developed. Third, as the participants were primarily female and the group of postgraduates was small, the generalizability of the results is limited.
Future Directions
Future research concerning postgraduates' writing should focus on analyzing the gaps while composing a more complex text such as the theoretical background of an article. This would enable the requirements for supporting academic writing development on a more elaborated level to be determined. Future research concerning undergraduates' needs should focus on the effectiveness of implementing basic writing courses that impart and train academic writing skills in the curriculum.
Furthermore, research on combining writing strategies and feedback aligned to writing experience is still needed. Indeed, fostering postgraduates' text quality should be analyzed in more detail. This could be accomplished by contrasting case studies or by including a greater number of postgraduate participants. Establishing coherence of an academic text comprises the same challenges in all genres; thus, the studies could also be designed in a multidisciplinary manner.
Combination studies on academic writing could also include peer support instead of general feedback aligned to writing experience. Peer tutoring (Slavin, 1990; Topping, 1996 Topping, , 2005 in higher education might be beneficial for postgraduates: they might feel less inhibited to discuss writing-related problems with their peers, who are more in tune with the current challenges in becoming an academic writer. Moreover, co-constructive discussions can promote the writing process. On the other hand, peer mentoring (Topping, 2005) might be supportive for undergraduates. From a more experienced peer, undergraduates can receive consolidated support on how to master basic challenges in academic writing such as structuring the text and revising the text. Furthermore, metacognitive regulation in mentoring and tutoring (De Backer et al., 2016) should also be considered as a crucial factor that contributes to improving writing skills.
cOnclUsiOn
The study showed that even short-time practice can promote text quality. In addition, in terms of writing development, the notion of Kellogg and colleagues (Kellogg and Raulerson, 2007; Kellogg, 2008; Kellogg and Whiteford, 2009 ) that expertise in writing develops with practice was supported. The results imply that writing strategies such as text structure knowledge application strategy should be trained to achieve skills that promote coherence, and that feedback should be aligned to writing experience to improve text quality.
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